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DETAILED ACTION 

1 . The request for reconsideration regarding tine Office action mailed 21 January 
2009 has been acl^nowledged. No amendment has been made. In response to 
Applicants' remarks the examiner modifies rejections. 

2. The examiner submits a different version of Shu's reference to provide clearer 
figures as referenced below. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Bensimon et al., US 5840862 (Bensimon) in view of Shu et al., "Extremely Long 
Dendronized Polymers: Synthesis, Quantification of Structure Perfection, 
Individualization, and SFM Manipulation", Angewandte Chemie, Vol. 113, no. 24, pgs. 
4802-4805 (2001) (Shu). 

Regarding claim 1 , Bensimon in view of Shu discloses a method for arranging a 
polymer molecule such as a biomolecule on a support (see abstract), the method 
comprising the following steps: 
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a. Providing a substrate having a surface (see "support", col. 1 , 1. 48-54 and 
col. 3, 1. 5-7); 

b. Providing a surface layer on said surface of the substrate, said substrate 
and said surface layer providing a support (col. 3, 1. 8-12); 

c. Placing a polymer molecule on said surface layer in a first position (col. 3, 

I. 24-26); and 

d. Adsorbing the polymer molecule on said surface layer providing an 
adsorbed state of the polymer molecule, the polymer molecule having a first 
conformation on said surface layer (col. 3, 1. 46-50); wherein said surface layer is 
configured to adjust predefined molecular interaction between the polymer 
molecule and said support to allow fixing of the first conformation of said polymer 
molecule (col. 3, 1. 54 - col. 4, 1. 7). 

While Bensimon discloses a method for molecular manipulation, in which the free 
end of an anchored molecule is aligned by the passage of a meniscus (col. 4, 1. 6-7 and 
fig. 5), Bensimon fails to explicitly disclose a method in which at least part of the 
absorbed molecule is dislocated across said surface layer relative to said support via an 
external force. 

Shu discloses a method of polymer manipulation, in which an absorbed polymer 
is moved across a surface via a scanning force microscope tip in contact mode to a 
second conformation different from a first conformation of said absorbed polymer (pg. 
4804, and fig. 1-2). 

At the time of the invention, it would have been obvious to one skilled in the art to 
combine the polymer manipulation step of Shu with the method of Bensimon in order to 
distinguish single macromolecules from loosely bound aggregates and additionally 
because all the claimed elements were known in the prior art and one skilled in the art 
could have combined the elements as claimed by known methods with no change in 
their respective functions, and the combination would have yielded predictable results to 
one of ordinary skill in the art at the time of the invention. 
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Regarding claim 2, Bensimon in view of Shu discloses a method, wherein the 
method comprises a step for subsequently fixing the polymer molecule on the surface 
layer (col. 4, 1. 8-10). 

Regarding claim 3, Bensimon in view of Shu discloses a method, wherein the 
method comprises a step of dislocating in said adsorbed state the polymer molecule 
across said surface layer by manipulation of said first conformation of the polymer 
molecule to a second conformation different from the first conformation of the polymer 
molecule (col. 2, 1. 21-24 and fig. 6), and fixing the polymer molecule on the surface 
layer in said second conformation by means of said molecular interaction between the 
polymer molecule and said support (col. 3, 1. 54 - col. 4, 1. 10). 

Regarding claim 4, Bensimon in view of Shu discloses a method, wherein the 
method comprises steps of dislocating the polymer molecule in said adsorbed state 
across said surface layer by changing said first position of the polymer molecule to a 
second position different from the first position on the surface layer (col. 2, 1. 21-24 and 
fig. 6), and fixing the polymer molecule on said surface in said second position by 
means of said predefined molecular interaction between the polymer molecule and said 
support (col. 3, 1. 54— col. 4, 1. 10). 

Regarding claim 5, Bensimon in view of Shu discloses a method, the method 
further comprising a step of configuring said surface layer to provide a force required for 
dislocating the polymer molecule across said surface layer (col. 3, 1. 54 - col. 4, 1. 10). It 
is inherent that the force is smaller than about 2 nN due to the fact that the surface layer 
and substrate claimed (claims 19-21) are the same as those disclosed in Bensimon in 
view of Shu (see rejections of claims 1 9-21 below) and that the same materials 
inherently possess the same properties. 

Regarding claim 6, Bensimon in view of Shu discloses a method, wherein the 
step of providing said surface layer on said surface of said substrate comprises a step 
of forming further binding sites in said surface layer (see "anchor DNA", fig. 2, and col. 
5, 1. 64 -col. 6, 1.3). 
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Regarding claim 7, Bensimon in view of Shu discloses a method, wherein said 
external force comprises an attractive force provided at least partly by said further 
binding sites in said surface layer (col. 4, 1. 56-61 , and col. 5, 1. 64 - col. 6, 1. 3). 

Regarding claim 8, Bensimon in view of Shu discloses a method, wherein said 
surface layer is self assembling (col. 6, 1. 25-30). 

Regarding claim 9, Bensimon in view of Shu discloses a method, wherein said 
step for providing said surface layer on said surface of said substrate comprises a step 
for using a Langmuir-Blodgett technique or a self organized film technology (col. 6, 1. 25- 
30). 

Regarding claim 10, Bensimon in view of Shu discloses a method, wherein the 
method further comprises a step for altering said predefined molecular interaction 
between the polymer molecule and said support (col. 3, 1. 54 - col. 4, 1. 10). 

Regarding claim 1 1 , Bensimon in view of Shu discloses a method, wherein said 
step for altering said predefined molecular interaction comprises a step for placing said 
surface layer with the polymer molecule provided thereon into a liquid medium (col. 3, 1. 
54-61). 

Regarding claim 12, Bensimon in view of Shu discloses a method, wherein said 
step for altering said predefined molecular interaction comprises a step for drying said 
surface layer with the polymer molecule provided thereon. Shu teaches drying polymer 
on said surface layer in order to immobilize molecules (pg. 4803, last paragraph). 

Regarding claim 13, Bensimon in view of Shu discloses a method, wherein said 
step for altering said predefined molecular interaction comprises a step for changing a 
temperature of said surface layer (see "temperature variation", col. 12, 1. 6-26). 

Regarding claim 14, Bensimon in view of Shu discloses a method, wherein said 
step for altering said predefined molecular interaction comprises a step for applying an 
electric field oriented at a certain angle with respect to said surface of said support (see 
"electrophoresis", col. 12, 1. 6-26). 

Regarding claim 15, Bensimon in view of Shu discloses a method, wherein said 
step for altering said predefined molecular interaction comprises a step for exciting the 
polymer by light (col. 2, 1. 1-3, and fig. 1). 
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Regarding claims 16-17, Bensimon in view of Shu discloses a method, wherein 
said external force is provided by using one of the following fields: electrical field, 
magnetic field, optical field, and mechanical field, or any combinations thereof (see 
"scanning force microscopy" in Shu, pg. 4803) 

Regarding claim 18, Bensimon in view of Shu discloses a method, wherein the 
polymer molecule comprises a polynucleotide such as DNA or RNA, a polypeptide such 
as protein, an antibody or antigen-antibody system, a polysaccharide, or a desired 
mixture of biomolecules (col. 3, 1. 24-26). 

Regarding claim 19, Bensimon in view of Shu discloses a method, wherein said 
surface layer comprises an inorganic polymer, an organic polymer, an organic low 
molecular substance, a metal, a metal oxide, a sulfide, a semiconductor, or an optical 
element, or any combinations thereof (col. 3, 1. 8-12). 

Regarding claim 20, Bensimon in view of Shu discloses a method, wherein said 
substrate is atomically flat (see "mica", col. 3, 1. 14). It is inherent that mica is formed of 
atomically flat sheets of silicate material. 

Regarding claim 21, Bensimon in view of Shu discloses a method, wherein said 
substrate comprises glass, surface oxidized silicon, gold, molybdenum sulfide, highly 
oriented pyrolitic graphite or mica (col. 3, 1. 13-14). 

Regarding claim 22, Bensimon in view of Shu discloses a method, wherein the 
method comprises a step for anchoring at least one end of the polymer molecule to said 
support (col. 3, 1. 24-26). 

Regarding claim 23, Bensimon in view of Shu discloses a method, wherein the 
method comprises a step for anchoring at least one end of the polymer molecule to be 
arranged to a fiber, a micro-particle, or a nano-particle (col. 3, 1. 16-21). 

Response to Arguments 

6. Applicant's arguments, see communication, filed 6 April 2009, with respect to the 
rejection(s) of claim(s) 1-23 under 35 U.S.C. 102(b) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Shu et al., "Extremely 
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Long Dendronized Polymers: Synthesis, Quantification of Structure Perfection, 
Individualization, and SFM Manipulation", Angewandte Chemie, Vol. 113, no. 24, pgs. 
4802-4805 (2001). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DIRK BASS whose telephone number is (571) 270- 
7370. The examiner can normally be reached on Mon - Fri (9am-4pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vickie Kim can be reached on (571 ) 272-0579. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

4/29/2009 /Yelena G. Gakh/ 

Primary Examiner, Art Unit 1797 

/DRB/ 

Dirk R. Bass 



